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Objectives: to determine whether age is associated with survival following major amputation and whether this association
is independent or simply reflects selection bias in amputation level.
Design and materials: computer linkage of routine discharge and death data on the 2759 patients undergoing major
amputation in Scotland between 1989 and 1993 for peripheral arterial disease.
Methods: Cox’s proportional hazards model and multivariate logistic regression analysis using death as the outcome
variable and age, sex, urgency, amputation level and recent arterial reconstructive surgery as predictor variables.
Results: proximal amputation was more common in older patients. Survival was associated with both age (p<0.001)
and amputation level (p<0.001). Age was an independent predictor of death at 30 days (p<0.0001), 6 months (p<0.001),
12 months (p<0.0001) and 2 years (p<0.0001) postoperation.
Conclusions: survival following amputation was poor, with only half the patients alive at 2 years. Above-knee amputation
was associated with poorer survival, presumably due to the presence of more severe and widespread disease, and was
undertaken more commonly in older patients. However, age remained a predictor of survival after adjustment for
amputation level. Higher early mortality suggest that a worse prognosis in elderly patients cannot be attributed wholly
to actuarial considerations.
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Introduction Materials and Methods
Previous studies have demonstrated a poorer prog- The Scottish Morbidity Record (SMR) collects data on
nosis following above compared to below-knee am- all patients admitted to Scottish hospitals. Information
putation in terms of survival and ambulation.1,2 is collected on age, sex, type of admission, disease,
Conversely, healing rates are higher.3,4 Poorer case procedures undertaken and death prior to discharge.
fatality rates have also been reported for older These data are collated by the Information and Stat-
patients.4,5 However, selection bias must be taken into istics Division (ISD) of the Common Services Agency.
account. Because preoperative mobility is often poorer Data were provided by ISD on all patients undergoing
in older patients, postoperative ambulation may be a major amputation (OPCS4: XO9, X12.1) for peripheral
less important consideration than healing. Therefore, arterial disease (PAD) (ICD9: 250, 443.9, 785.4) between
older patients may be more likely to undergo above- 1989 and 1993 inclusive.
knee amputation. The aim of this study was to deter- Computer linkage of SMR data and the Registrar
mine whether age was associated with survival fol- General’s death data permitted information to be ob-
lowing major amputation and whether this association tained on previous operations and subsequent deaths
was independent of amputation level and other con- between 1981 and 1995 inclusive. Therefore, follow-
founding factors. up data over at least 2 years was available for every
patient.
A Chi-squared test was used to determine whether
*Please address all correspondence to: J. Pell. amputation level differed significantly between
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Table 1. Cox’s proportional hazards model of the factors associated with survival following major amputation for peripheral arterial
disease.
OR 95% CI Significance
Age 0.96 0.96–0.97 ‡
Sex Male1 1.00 –
Female 0.95 0.87–1.05 NS
Type of admission Elective1 1.00 – –
Emergency 1.00 0.92–1.10 NS
Level of amputation BKA1 1.00 – –
TKA 1.06 0.67–1.72 NS
AKA 0.72 0.66–0.79 ‡
Hip 0.25 0.11–0.57 †
ARC within 1 month No1 1.00 – –
Yes 1.06 0.88–1.30 NS
AKA=above-knee amputation, ARC=arterial reconstruction, BKA=below-knee amputation, CI=confidence interval, NS=not significant,
OR=odds ratio, TKA=through-knee amputation,
1Reference categories. *p<0.05, **p<0.01, †p<0.001, ‡p<0.0001.
Table 2. Multivariate logistic regression analysis of the factors associated with survival at 30 days, 6 months, 12 months and 2 years
following major amputation for peripheral arterial disease.
30 days 6 months 12 months 2 years
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Age 0.96 (0.96–0.98) ‡ 0.95 (0.94–0.96) † 0.96 (0.95–0.96) ‡ 0.95 (0.95–0.96) ‡
Sex Male1 1.00 – 1.00 – 1.00 – 1.00 –
Female 1.14 (1.02–1.29) * 1.07 (0.98–1.17) NS 1.07 (0.99–1.17) NS 1.07 (0.98–1.15) NS
Type of admission Elective1 1.00 – 1.00 – 1.00 – 1.00 –
Emergency 0.98 (0.87–1.10) NS 1.00 (0.91–1.09) NS 0.98 (0.90–1.06) NS 0.97 (0.89–1.05) NS
Level of amputation BKA1 1.00 – 1.00 – 1.00 – 1.00 –
TKA 0.77 (0.06–10.60)NS 1.75 (1.03–2.97) * 1.95 (1.18–3.23) ** 1.92 (1.13–3.25) *
AKA 0.39 (0.03–5.91) NS 1.49 (0.65–3.45) NS 1.44 (0.67–3.10) NS 1.83 (0.85–3.95) NS
Hip 0.37 (0.03–5.05) NS 0.78 (0.55–1.32) NS 0.94 (0.57–1.56) NS 1.06 (0.63–1.81) NS
ARC within 1 month No1 1.00 – 1.00 – 1.00 – 1.00 –
Yes 0.97 (0.76–1.24) NS 0.93 (0.77–1.12) NS 0.85 (0.71–1.01) NS 0.97 (0.83–1.14) NS
AKA=above-knee amputation, ARC=arterial reconstruction, BKA=below-knee amputation, CI=confidence interval, NS=not significant,
OR=odds ratio, TKA=through-knee amputation.
1Reference categories. *p<0.05, **p<0.01, †p<0.001, ‡p<0.0001.
years (IQR 66–80), and 1603 (59%) were male. Onepatients who had undergone arterial reconstruction
thousand and twenty-three (37%) patients were ad-(ARC) within the previous month and those who had
mitted as emergencies. The amputation level was re-not. Cox’s proportional hazards model was used to
corded for 2715 (98%) patients. Of these, 1509 (56%)determine the factors independently associated with
underwent below-knee amputation (BKA), 27 (1%)survival, and multivariate logistic regression to deter-
through-knee amputation (TKA), 1173 (43%) above-mine the factors associated with death at 30 days, 6
knee amputation (AKA) and six hip disarticulation.months, 12 months and 2 years.
Proximal amputation was more common among older
patients. Sixty percent of amputations performed in
patients under 65 years of age were BKAs, compared
Results to 53% in those over 80.
Four hundred and twenty-six (15%) patients under-
Over 5 years 2759 patients underwent major lower went ARC at some point prior to amputation. One
hundred and seventy-six (6%) underwent ARC withinlimb amputation for PAD. Their median age was 73
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1 month of amputation, and these patients were sig- may be due, in part, to the fact that the incidence of
cardiovascular disease, cerebrovascular disease andnificantly more likely to undergo an AKA rather than
BK (Chi-squared, p<0.01). Two hundred and forty-two diabetes also increase with age.
Myocardial infarction is also a common cause of(9%) patients had undergone previous major lower-
limb amputations. perioperative death in amputees, particularly those
undergoing BKA.12 Sepsis is more likely to be a con-The median post-operative length of stay was 22
days (IQR 8–50). Three hundred and forty-two (12%) tributory factor following AKA than BKA.12 The pres-
ence of concomitant conditions has not beenpatients died prior to discharge. Of those discharged
alive, 1002 (41%) went home directly. One thousand, demonstrated to be a significant predictor of peri-
operative death.13,14 The increased risk of early deathnine hundred and sixty-five (71%) patients were still
alive 6 months postoperatively, 1743 (63%) at 12 in elderly patients is likely to reflect a number of factors
including poorer tolerance of general anaesthesia andmonths and 1398 (51%) at 2 years.
On analysis, using Cox’s proportional hazards poorer postoperative mobility.
model, survival was significantly associated with the
patient’s age at operation and the level of amputation
(Table 1). Compared to those undergoing BKA, patients
undergoing AKA were 28% less likely to survive and Acknowledgements
those undergoing hip disarticulation were 75% less
likely. Sex, emergency admission and recent ARC were We are grateful to Susan Frame and Steve Kendrick at the In-
formation and Statistics Division of the Common Services Agencynot independent predictors of survival. On mul-
for supplying the crude data on which the analyses were based.tivariate logistic regression analysis, age was sig-
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nificantly associated with death at 30 days, 6 months,
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